Atorvastatin improves renal organic anion transporter 3 and renal function in gentamicin-induced nephrotoxicity in rats.
What is the central question of this study? This study was designed to determine the renoprotective effects of atorvastatin treatment in an experimental model of gentamicin-induced nephrotoxicity through modulating the Nrf2 pathway by decreasing the oxidative stress. What is the main finding and its importance? Atorvastatin exerts a nephroprotective effect by attenuating oxidative stress, protecting renal function and renal organic anion transporter 3 function from the effects of gentamicin. Atorvastatin might protect the tissues via its antioxidant property and by modulating the antioxidant enzymes through the Nrf2 signalling pathway, which may be the underlying mechanisms of these protective effects. Recent evidence demonstrates that statins, 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors, exert not only lipid-lowering effects but also antioxidant, anti-inflammatory and anti-apoptotic effects. Nephrotoxicity, a serious side-effect of gentamicin, is related to an increase in reactive oxygen species in the kidney. This study was designed to determine the renoprotective effects of atorvastatin treatment in an experimental model of gentamicin-induced nephrotoxicity. Male Sprague-Dawley rats were used. Nephrotocixity was induced by i.p. injection of gentamicin, 100 mg kg(-1) day(-1) , for 15 days. Atorvastatin, 10 mg kg(-1) day(-1) , was administered by gavage 30 min before gentamicin injection (pretreatment) for 15 days or only on days 10-15 (post-treatment). Renal function and renal organic anion transporter 3 (Oat3) function and expression were examined. Gentamicin-treated rats demonstrated impaired renal function by attenuation of creatinine clearance and increased oxidative stress. Gentamicin treatment also decreased renal Oat3 function and expression as shown by decreased [(3) H]estrone sulfate uptake into renal cortical slices and decreased expression. The protein expressions of protein kinase C, Nrf2, NAD(P)H:quinone oxidoreductase 1, haeme oxygenase 1 and glutamate-cysteine ligase were markedly increased in gentamicin-treated rats, indicating the increase in oxidative stress. Administration of atorvastatin improved renal function and alleviated oxidative stress, and atorvastatin pretreatment had a greater ability to decrease oxidative stress than atorvastatin post-treatment. These effects helped to preserve renal function and Oat3 function and expression. These results indicate that atorvastatin has a renoprotective effect against gentamicin-induced nephrotoxicity by decreasing overoxidation in the kidney, and might be used in conjunction with gentamicin to protect against renal damage.